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(71) I, RUDOLF VOGEL, of 6 Jaeger- 
wcg, 332 Sakgktcr 51, Germany; a German 
national, do hereby declare the invention, for 
which I pray that a patent may be granted to 
me, and the method by which it is to be per- 
formed, to be particularly described in and 
by the following statement : — 

The invention relates to an apparatus for 
lifting and/or lowering loads, such as a lift 
cabin, in which the load to be moved is sup- 
ported by a flexible member or members 
passed around a drive pulley, drum or rollers. 

In some known apparatus of this kind the 
load is suspended on cabJes. Hvdraulic lifts 
arc a bo known, the load of which is sup- 
ported on hydraulic lifting pistons. Besides 
these two supporting means, steel link chains, 
screws and racked bars arc used for special 
Jift structures. The two mainly used systems 
ca . ble lifts and hydraulic lifts, the cable 
lift being the predominant one. 

In cable lifts, which nowadays arc ex- 
clusively constructed with a pulley drive, it is 
known that at least three cables are necessary 
per installation, the cables being subject to 
a plurality of staric and dynamic stresses, and 
that furthermore the magnitude of these can- 
not be accurately determined. In addition 
wltc cables operate fundamentally to a time- 
strength programme which signiiies that the 
life of the cables is limited. Hvdraulic lifts 
only act relatively slowly over limited lifting 
heights, 

m The object of the present invention con- 
sists m overcoming the disadvantage of 
known lifting devices, e.g. of known lifts, 
more particularly wire cable lifts and to pro- 
vide a lift system using tested means which 
permit considerable lifting heights to be 
reached safely and at high travelling speeds. 

According to the present invention there is 
provided apparatus for lifting and/or lower- 
ing loads, comprising a load earner sup- 
ported by means of .at least one thin, flexible 
spring steel strap passed round and driven 
by a drive pulley, drum or rollers coupled to 
drive means. The cross-section of the sup- 
porting straps is of particularly simple form 
f Pries 33 p] 



m contrast to the complex structure of the 
cross-section of the wire cables in cable lifts 
and so permits the calculation and hence the 
control of the correspondingly simple sup- 
porting strap stress. Furthermore, the sample 
supporting strap cross-section during manu- 
facture of the straps permits even the smallest 
faults and damage to be reliably noticed and 
eliminated. The strap is so dimensioned that 
the maximum stress lies below the elastic 
limit of the strap muterial. Renewal of straps 
is hence no longer necessary, or it may occur 
at increased, time intervals, as compared with 
cables. 

The supporting strap or straps are passed 
round a pulley or several rollers or wound 
on u drum. Such pullev, rollers or drum may 
be driven by positive or frictional engage- 
ment; a lift installation may be made with 
or without a counterweight. 

To enable small roller diameters to be used, 
the ratio of strap width relative to strap 
thickness is large, with a small thickness of 
the strap. This enables a reliable design of 
strap cross-section with its carrying capacity, 
the modulus of elasticity of the strap material 
and the radius of the roller. Such that the 
normal tension from the load and the bending 
tension from the reversal arc of substantially 
the same order of magnitude. 

When several straps are provided per in- 
stallation, these may be located side by side 
wuh their edges adjacent to one another, 
lnxs method of location of the straps permits 
the use of cither drive pulleys or a drum. 
The use of a counterweight may be omitted 
when a drum is used. The straps may also 
be spirally stored in superposed plies on a 
drum. 

In a cable-type lift (one in which the load 
bearing strap is \ n tension) in which the means 
for operating the pulley or drum is conn 
bincd with the pulley into an operating unit, 
the operating unit may be located on the roof 
of the lift cabin. This eliminates intcrfcrine 
supemructures on the roof of the operating 
building Maintenance and inspection of the 
mechanical devices of the operating unit may 
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be safely carried out from a floor -or in a 
more easily accessible cellar of ihc operating 
building; moreover the positions of the con- 
trol switch in the cabin of the lift and the 
5 operating unit on top of the cabin remain 
relatively unchanged; their mutual spacing is 
shore enough for any conceivable control svs- 
tem, e.g. a mechanical or pneumatic system 
may be employed. 
10 A further improvement in accordance with 
the invention Is obtained in thai the support- 
ing spring steel strap is longitudinally prc- 
L-urved when not under tension, the 'radius 
of pre-curvaturc being equal to or larger than 
»3 the radius of curvature of the pulley over 
which the spring stcct strap passes. This 
provides three advantages. The ' overall btres- 
simj of the strap is less than with conven- 
twnal methods; the strap Jits rcadilv against 
-u the driving pulley, more particularly when 
the load is light; finally, in installations in 
which the strap is. wound on a drum a reduc- 
tion of the bending moment is obrained. The 
longitudinal prc-curvalure of the strap may. 
-3 however, also be used to keep the diameter 
of the pu Icy or the drum small, which has 
considerable resultant advantages for the 
driving elements. 
™ r- AcL '° rdbl S to another feature of ihc inven- 
tion, the strap when passing over a pullcv has 
an outwardly directed transverse curvature 
imposed thereon which on [caving the pulley 
disappears. By this means the strap or straps 
are self-centering during opcrauon without 
3? having to make use of the rims of the pulk-v. 
Moreover, the lateral edges of the strap are 
additionally subject to a compressive stress 
which contributes to the suppression of crack- 
mg, which as shown by experience emanates 
•I" only from the edges. Finally, a cross-tension 
"arc is formed in the central region of the 
strap which relieves the longitudinally 
directed .main stresses on the outer and inner 
surfaces of the strap. 

45 ? wface of thc P ulIc . v mav have a facin" 

or friction layer applied thereto which drives 
and supports thc strap. In this manner a 
minimum coefficient of friction between strap 
and foundation, with temperature changes, 

50 surface pressure, moisture and opcS, 
penod, may be established for thc drive Fur- 
thermore, wear of thc surface of the strap is 

%t?,£ nd Cn - C a " inCrenicd °P«*ional 
sarety and operating period is obtained 

a fP? I ? tus in whfch the load carrier is 
suspended from a number of steel straps laid 

for rn^ UP ° n - ^ ° rhcr ' P r °™ion is made 
rZ S- nSa ?" S / or thc diffe ™« between < 
*n i k * ?. ffcct,vc ,Bn 8«Jw of the individual straps 
60 which occur over the range of travel of the 
load earner, said differences being due to thc 

dri^E » or V Cra P ovcr other on thc 
drive pulley drum or rollers. Means for 

65 ?n on!." 5 SUCh , IC L ngrh com F<™tion consists, 
05 in one example thereof, of two parallel mem- 



bers of a parallelogram linkage which are 
separately and pivntallv mounted ;>n ;i portion 
of thc load carrier, the t\v:» other member:; 
of the linkage being pivotal I \- eonncuej, res- 
pectively, to thc load ends of one pair of two 70 
pairs of straps by which thc load carrier is 
impended. With the aid of Mich compensating 
means, the diJIerences between the eileetive . 
lengths of individual strap, or pairs of strips, 
arc continuously compensated for over the 75 
entire range of travel of the load carrier, 
with the result that the strap vn their way 
round the driving pulley, drum or rollers do 
not chafe one another, but are passed ruund 
•ru- P," 1 ^'' drum or rollers without sliding. 80 
I his leads tn maximum preservation of and 
uniform distribution of the load on thc strips. 

Usually the moving pans of a lifting 
device, e.g. a lift, arc guided along thc nperat- 
mg shaft. In such a device, provision is nude 25 
for thc individual guides to he formed into a 
common guide unit and for ihis a pioJilcd 
post is used which extends over the whole 
working length of thc shaft and is anchored 
therein. In this manner the space retirement, 90 
assembly and maintenance arc reduced com- 
pared with known individual guides More- 
over, all guide parts ni;, v be located in a 
confined region on one side of the cabin only. 
Ihc advantage of this is that three sides of 95 
tne cabin remain free and arc aecc.-sible to 
passenger and load traffic. 

The steel straps arc pre/crahlv- guided sub- 
stantially without clearance on the profiled 
post. Hy this means unijecessarv operating 100 
resistances and noises during operation of the 
lift arc avoided. 

In strap lifts a further improvement L ob- 
tained in accordance with thc invention in 
Wat the end fastening of thc or c ich str.ip is 105 
formed «w a clamping device which o.nsiits 
«>r a housing absorbing the faitenini. for.es 
and tapering in the dirce«« n of the Kid. and 
a cJaniping wedge of thc .same tanir a-, that 
Of the housing and displaceahlc relative there- 1 10 
i ' su . ch that hciwct-n the housing and thc 
clamping wedge a pro-tension exists which 
is greater than the maximum operating xen- 
won. A plastically dcfnnnablc clampirw; hood 
httmg ulosclv to the inside w ; ,ll surface of 115 
he housing JS expediently located between 

nJL • nUr t !" S °P cra{it >^ forces ,-Jn 

never occur m the end fastening which are 
greater than the pre-tension of the end fasten- 120 
for' ,! ! , E '- VCS " °P crat >»K safctv adequate 
end • ,rcm . cn,s : ", rh0 P«-tcnii„«i of the 

okJE Tl !S int,e P«ndcnr of rhe .lift 
operating load and even of no load at all. 

force on i ang ° d ' " ? hat CVC11 3 Of 

have -,n, !S SU PP°«»»R /trap is unable to 

the nr? ( "- ,He Alore-n-cr, 

strenrfh f nS T ' mpr0VCS thc Permanent 
strength of ih c cmJ connection, W thc 130 
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curvature of the central pan of the damping 
hood is chat of the curvature of the clamp- 
ing wedge the clastic limit of the strap is not 
exceeded. This is made possible in that the 
5 thickness of the damping hood is 2 to 3 
times as large as that of the spring steel strap 
and the rigidity accordingly being 8 to 27- 
fold value. Before inserting the clamping 
wedge, the strap end and the clamping hoed 
10 are assembled together. 

Several embodiments of the invention arc 
shown by way of example in the accompany- 
ing drawings, irl which : — 

Fj B- I is a schematic longitudinal section 
.5 through an embodiment of the .invention in 
the form of a strap lift in which a lift cabin 
and counterweight are suspended by a number 
nf straps, a driving pulley being located above 
Lhc cabin and counterweight; 
20 Fig. 2 shows a view of an arrangement for 
fastening the load ends of the suspending 
straps shown in Pig. l, which arc located side 
by side; 

Fig. 3 shows schematically a longitudinal 
25 section through a whole lift shaft and showing 
a lift m which all the operating means are 
combined m one operating unit mounted on 
the lift cabin; 

I?lgs " 4fl ' ^ anci * c show digram* of the 
30 loading or stressing nf a supporting strap 
when pre.cun.vd in a longitudinal direction; 

I'ig. 5 shows, on an enlarged scale, a cro>s- 
section ihrouqh a steel strap and a pullcv pro- 
vided With a facing; " h 
35 Fig. 6 shows a diagram of the longitudinal 
htrcs?c& in the stnp; 

Fig 7 *hows an emodimenr of the inven- 
tion wherein a lift cabin is suspended by two 
pairs of straps passed around a drive drum, 
<iU one pair ban*: arranged above the other, and 
wherein a parallelogram linkage is provided 
f"r compensating for the differences between 
the eilcctivo lengths of the individual pairs 
of straps which occur over the range of travel 
4d of the h ft cabin; 

Fig. S shows schematically the strap sus- 
pension and length compensating arrange- 

thc^htft- ?I WkCn thc Ji7t is half " wa >' U P 
50 Fig. 9 shows schematically the strap sus- 
pension and length compensating arrange- 
ment of Fig. 7, when thc lift cabin is in its 
uppermost position; 

Fig. 10 shows an embodiment of thc in- 
55 vention in which a lift cabin and counter- 
wcigto are supported by one or more straps, 
the driving pulley being located below the 
cabin and counterweight with consequent com- 
prcsstvc stress in thc or each strap; 

,r r5 g ' in is a fCctfoa ukcn on line A— A 
of Fig. 10; 

Fig. 12 shows on an enlarged scale a part 
section of the guide combination of Fig/ 1 1 ; 
Fig. 13 shows an arrangement for attaching 



the lift or counterweight to thc one or mote 65 
straps in the embodiment shown in Fig. 10; 

Fig. 14 is a view of an end clamp fur the 
spring steel strap of a passenger lift viewed 
in the direction of thc arrow x in Fig. 15; 

Fig, 15 is a cross-secttun taken on thc line 70 
B—-B of Fig. 14; and 

Fig. 16 is a cross-section similar to that of 
Fig. 15 of a modi lied end fastening of the 
supporting strap. 

The embodiment of the invention shown in 75 
Fig. 1 is a passenger lift comprising a lift 
cabin with counterweight. Thc supporting 
means include three spring steel straps 1 
which, as shown in Fig. 2, arc arranged side 
by side. Suspended on thc spring steel straps 80 
1 is a cabin 2, thc weight of which is com- 
pensated by a counterweight 3. The straps 
1 each have a width a which is many times 
greater than their thickness /. Due to 'tension 
imposed by the load and counterweight, thc 85 
scraps 1 arc straight between a driving pulley 
4> around which chey are passed, and the 
cabin 2 and counterweight 3. Due to their 
flexibility, the straps curve readily around thc 
driving pulley 4, The tatter is provided with 90 
a friction covering 5. Drive means 6 for thc 
pulley 4 is accommodated in a housing 7, 
which is mounted at thc top of thc shaft 8 
of thc lift, The fastening of thc supporting 
straps 1 to the cabin 2 is shown in detail 95 
in Fig. 2. 

In thc embodiment shown in Fig. 3 all 
the operating means of a lift cabin, such as 
the drive, the gearing, thc coupling, thc brake, 
w control with associated leads and a drive 10O 
puliey 9 are combined into one operating unit 
10. The shaft 8 passes through a plurality 
of floors 11. 

The spring steel strap 1 shown in Fig. 4a 
assumes a straight operating position when 105 
under tension. This is one of thc limiting 
cases. The other limiting case is shown in 
*>g. 4c, where the strap 1 bends through an 
angle of 180^ at a radius R T , Jn Fig. 4b the 
txarmg strap is shown prc-curved; ir has a 110 
thickness r and a radius of bend R ti . At this 
prc-curvc the bending stress of thc strap 
*-0. Tn case of Fig. 4a the stress S has a 
value 



2R n 



115 



fn Fig. 4c the stress 



2 Rt.R„ 



«f ru!l-. dc$ i gna ^ 0M E dcnotcs thc modulus 
and R rh H thC radius of P r ^™ure 
tut ™ e I?* 11 *** °P crat *8 radius of curva- 120 
ture. The pulley is denoted by 56. 
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Particularly favourable conditions for che 
stressing of the strap arc obtained if 



R„=2.R r 

In this case the stress for both limiting cases 
5 of curvature arc the same; they arc then 



= ±E- 



2R„ 



The action of the j,trap I is improved if, 
m addition to it being pre-curved in a longi- 
tudinal direction, it is convcxiy curved in a 
10 transverse direction. Such transverse curva- 
ture route in the edge regions 13 of the strao 
being subjected to compressive stresses, whilst 
the central region 12 is subjected to tensile 

i* * u s shou ' n in Fl 'P- 6 - As shown «n 

fig- 5, the surface of a, drive .pulley 56 may 
be provided with a convex laver 14 and the 
transverse curvature of the strap 1 be shaped 
to conform to this. The stress distribution 
according la Fig. 6, which can be obtained bv 

20 curvature of the strap 1 where it passes round 
the pulley due to its natural flexibility and/or 
due to a transverse prc-cuiving of the strap 
throughout its length, eliminates any tendency 
of the edges of the strap to crack. 

25 In the embodiment of the invention shown 

,n w £ 8S " 7 10 9 ' 3 drivc P uJ Icy 9 is used on 
winch two juxtaposed (overlapping) pairs of 
steel swaps 1 are wound and unwound, the 

%r> fhl* 1 itee L st " ps ^'"S *"wged one above 
«her. During operation, they form an 
angle « which vanes between certain limits, 
in this embodiment, four thin, fiat steel straps 
1 are provided. The drive pulley 9 is driven 

35 f^tfi'&S: A drivc unU (not p«- 

Between the cabin 2 and the pulley 9, there 
is a length compensating arrangement 16. The 
purpose of this arrangement is to compensate 
tor the differences between the effective 
lengths of the individual pairs of straps which 
occur over the range of travel of the lift 
cabin. These length differences are due to the 
•winding of one strap over the other on the 
drive pulley 9. The length compensator ]6 

ST*?- 0 '-,' 17 ' which » ««red to 

trie cabin 2, and a parallelogram linkage con- 
sisting of two members 18, separately and 
pivotally connected to the pedestal 17, and 
two connecting members 19 to which the free 
=0 ends of the members 18 arc connected The 
In^ 5 / ncmb ? rs 19 arc cranked at ends 
It !?% J mm the mcmbcrs 18 and to each 
or said ends a respective one pair of the two 

» 19 are cranked at thc ends 20 so as to enclose 
an angle a which is as small as possible. 
Where so clamped, the straps 1 vended 
m a sofr material, e.g. rubber, so that the 



strewing of the fixing position ia reduced to 
a minimum. 

In the mid-position of thc range of travel 
of the cabin 2 (Fig. X) the distance between 
strap connections 20 is at its maximum. Thc 
angle „ is at its smallest when the cabin 2 
is in its lowermost position. When the cabin 65 

2 is in the uppermost position (Fi„ 9), then 
the angle « is somewhat larger than the angle 
« in thc lowermost position of the cabin 2, but 
has assumed its minimum possible value and 
will coincide substantially with angle « in thc 70 
centre position (Fig. 8). 

Fig. 10 shows a lift arrangement in which 
a drive pulley 4 is located below a cabin 2 
and a counterweight 3. The cabin 2 is located 
at one end 22 of one or more support straps 75 
In a similar manner, the counterweight 

3 is located at thc other end of thc support 
strap or straps 21, after rounding the pulley 
f. The drive unit 6 with thc drive pulley 4 
is housed , in an operating chamber 24 located 80 
below the shaft 8. Thc or each strap 21 is 
thus subjected to a compressive stress due to 
the load presented by the cabin and counter- 
weight guides for the support strap or straps 
-1, cabm 2 and counterweight 3 are provided 85 
in tne form of a continuous post 27. As will 
be seen later on, thc strap or straps 21, 
although j subject to compressive stress, is or 
are guided on all sides. The cabin and 
counterweight arc thus supported by the strap 90 
or straps, and even in the event of strap 
breakage, an uncontrolled fall of thc cabin 
or counterweight is not possible, because in 
such a case the two broken ends of the, or 
cacn, strap transmit the load and due to their 95 
guidance cannot slip past one another. 
, PlL L s} ^ ow \ thc P°* 27 passing through 
a mche 25 m the cabin 2 and anchored by 

STIhaft 8*" g ^ 26 in the WaJI of " 
m ™ . co ^P«adon between guide members l °° 
mounted on the cabm 2 and counterweight 3, 

Nn? C { C,a< L fUnd '. a,ld thb P° st 27 > 6n the *hcr 
hand, is shown in detail in Fig. 12. Holding 

fittings 28 and 29 for thc support strat> 21 ir* 

located on the cabin 2 and ou the counter- 
weight 3 respectively. Thc guide post 27 

\ a„M ^ C Cabm 2 counterweight tt 0 
3, and, ,n addition, guide rollers 32 to iocatc 

£& 9 i^,S? P ' t«P ' also 

guiacd m sliding linings 33 which are 

pS"!^^ ^lcdgcf 3 4 Tor the gu?de 115 

-Zf C gutdc Icd S« 34 dispIacSble 

fan CXtCnf at r, '8 ht a "8'« to the Sec- 

tion of movement of the support stran 21 so 

^^o?SccrJc ta T S - cfcS=! a " d ^w! 
able to Sd -S " • M" g 0 P e "*«» they are 120 
fmm V -r S - Vldd,n « ability is obtained 
tor .1 K l' hCnl const ruct'on of carrSTS? 
for thc adjustable guide ledge, 34 An 
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adjuster bulc 36 is used for setting the pre- 
tension of the resilient carriers 35. 

In Fig. 13, which shows a detail C of 
Fig. 10, a hinged support 39 is incorporated 
between the reinforced end 37 of the support 
strap 21 and the fitting 28 of the cabin 2, 
which permits compensatory movements in 
all directions between the support strap 21 
and the cabin 2. This hinged support 39 is a 
solid rubber member or ;i spring. The guide 
rollers 31 for the cabin 2 arc 1 located on 
the fitting 28. 

Whilst the embodiments of the guide units 
or guide posts 27 shown hitherto arc located 
to one side of the cabin 2, it is possible to 
arrange the guide units on both or opposite 
bides of the cabin 2. The weights 3 would 
then be located identically on both sides of 
the cabin 2. ' 

Fip«;. 14 and 15 show end clamps for the 
spriny steel strap 1. A clamp for a spring 
iteel strap 1 which is thin relative to its width 
consuls of a housing 40, a clamping wedge 41 
with a facing layer 42, a clamping hood 43 
and an additional strap safeguard 44. The 
housing 40 in a casting which is hollow inside 
and tapers downwardly in the direction of 
load y. The housing, "the upper end 45 of 
which is hinged at 46 to the load e.g. a lift 
cabin, (not shown) is secured with bolts 47, 
and is pocket-shaped The clamping wedge 
41 is inserted in the housing 40 together 
with the facing layer 42, the clamping hood 
43 and the strap end of the steel strap to be 
secured. The end of the steel strap is clamped 
between the clamping hood 43 and the facing 
layer 42 of the clamping wedge 41. Clamping 
force is applied to the >crap which is greater 
than the maximum tension experienced during 
the operation of the supporting strap L The 
pre-tension obtained in this manner is main- 
tained independently of the operating tension 
by bending the ends 48 of the clamping hood 
43 around the lower edge 49 of the housing 
40. This forms the whale end fastening into 
a locked unir, the pre-icnsion of which re- 
mains unchanged even if an operating state 
occurs which causes a complete slackening 
of the supporting strap. This slackening could 
otherwise affect the end fastening itself. 



benc-over edge 48 of the clamping hood 43. 
The bolt 51 is now driven into the end of the 
strap thus producing an edge 54, Into this 
edge the shaft 52 of the screw bole 51 is in- 
serted. This produces the additional safe- 70 
guard. 

The end fastening is structurally so formed 
that the load direction y of the supporting 
strap 1 coincides with the direction z of the 
point of suspension 46. 75 

In a modified embodiment of the end 
fastening shown in Fig. 16, the supporting 
strap 1 is clamped directly between the inside 
wall of the housing 40 and the clamping 
wedge 41 and is provided with the necessary 80 
pre-tension. A screw 55 is used to maintain the 
pre-tension, by means of which the clamping 
wedge is clamped tightly in the pocket of 
the housing 40. As an additional safeguard 
against slippage of the fastening an additional 85 
strap safeguard 44 as shown in the embodi- 
ments of Figs. 14 and 15 is used. 



[5 48 of 
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Durmg the bending ever of the ends -,«. 
the clamping hood 49 of the housing 40 a 
suitable pressure is exerted on the clamping 
wedge 41. This may be effected by means of 
a clamping jaw 50. After effecting the con- 
nection, the clamping jaw 50 is removed with- 
out reducing pre-tension in the end fastening. 

I he additional strap safeguard 44 con- 
sists of a bolt 51 the front end 52 of which 
is provided with a poinr. The bolt engages 
in a holding stirrup 53 which is slid over 
the end of the supporting strap 1 projecting 
from the fastening. This is so effected that 
the holding strirup 53 after being slid over 
the end of the strap abuts tightlv against the 



WHAT I CLAIM IS: — 

1. Apparatus for lifting and/or lowering 
loads, comprising a load carrier supported 90 
by means of at least one thin, flexible, spring 
steel strap passed round and driven by a drive 
pulley, drum or rollers coupled to drive 
means. 

2. Apparatus according to claim 1 in which 95 
the load carrier is a lift cabin, wherein the 
means necessary for operating the lift cabin 
are combined in an operating unit located on 
the roof of the lift cabin. 

3. Apparatus according to claim 1 or 2, 100 
wherein the or each spring steel strap is prc- 
curved in a longitudinal direction. 
m 4. Apparatus according to claim 3, where- 
in the radius of the prc-curvaturc (R„) of 
the spring steel strap is the same as or greater 105 
than the radius of curvature (R T ) of the 
pulley, drum or rollers over which the steej 
strap passes. 

5. Apparatus according to any one of claims 
l to 4, wherein the or each steel strap, when no 
passing over the pulley, drum or rollers has 
a transverse curvature, said curvature result- 
ing from the configuration of the puUcy, drum 
or rollers and/or from the application of a 
transverse pre -curving to said stra*\ 115 

6. Apparatus according to anyone of claims 
1 to 5, wherein a plurality of steel straps arc 
passed over pulleys and each pulley has a 
friction layer round its circumferential surface, 
.said layer ensuring adequate running and 120 
opera uon of the associated strap. 

7. Apparatus according to any one of 
claims 1 to 6, wherein the load carrier is 
suspended by a plurality of steel straps- 
arranged flat one over the other on the drive 125 
pujley, drum or rollers and means arc pro- 

fo r r K ""P^satj'ng for the differences 
between the effective lengths of the individual 
straps—which occur over the range of travel 
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of ihc load carrier, said differences being due 
to the wading 0 f onc strap OVer lhc other on 
the drive pulley or drum. 

S. Apparatus according to claim 7, wherein 
said plurality of straps comprises two pairs 
of straps, one pair being arranged flat over the 
other pair, and said length compensating 
mcaiu comprises two pjnillel members of 
a parallelogram linkage separately and 
pxvotally mounted on a portion of the load 
earner, the two other members of said link- 
age each being connected to the load ends of 
a respective one pair of the two pairs of 
straps. 

9. Apparatus according to claim I, wherein 
a nit cabin and a counterweight arc supported 
by one or more straps with a drive pullev 
located K- (in. .J,- 4 w 1"J«>> 



common guide unit comprising a profiled post 
extending over the whole operational" length 
ol the shaft and anchored in the shaft. 

11. Apparatus according to claim 9 or 
1 therein the steel straps are guided sub- 
stantially without clearance on the profiled 
post. e 

12. Apparatus according to any one of 
claims 1 to 11, wherein the end fastening of 
the or each strap on the load carrier is 
lormcd as a clamping coupling comprising a 
housing upenng in the direction towards the 
load carrier and absorbing the fastening forces 
and a clamping wedge having the same taper 
as the taper of the housing nnd displaccablc 
rchitivc thereto and provided with a facing 
«>«r therebetween, the or cacb steel strap 
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located below *c Taoln and eo^cUSh?' SSL S" 1 *^ ^ ° T ' «»? 

the cabin and counterweight bX S£ed ^ n L d ^ d . ^' twren thc ^dng layer and 

20 and/or lowered by the sirap or straof J£ ,S hou ?' ns w,lh a P'<^si°n greater than 

a shaft and indi vidua 11> guSed ^th ^ ^^"n- operational load 8 



a shaft and individually guided, with said 
strap or straps, within the shaft bv guides 
combined in a common guide unit comprising 
a profiled post extending over the who!* 

10. Apparatus according to anv one of 
claims 1 to 7, wherein the load carrier and 
• counterweight arc lifted and/or lowered 
wtthui a shaft and arc individually Sfded 
within the shaft by guides combined into a 



nrf ^ Ap Pf atus . a «°rding to claim 12, com- 

in«de wall of the housing and the or each 
steel strap, said clamping hood beine 
plastically dcformablc and aburtng sdd 
housing wall closely. 8 

14. Apparatus for lifting and/or lowerine 
loads, substantially as hereinbefore dSSES 
with reference to the accompanying drawings. 
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